Background: A particular challenge in the work to realize the global goals for sustainable development is to find ways for organizations to identify and prioritize organizational activities that address these goals. There are also several sustainability initiatives, guidelines and tools to consider when planning, working with and reporting on sustainable development. Although progress has been made, little has been written about how organizations rise to and manage the challenge. The paper explores how organizations address sustainable development, which sustainability aspects they prioritize and whether previous research can improve the priority process by using materiality analysis approach. Methods: A case study approach was chosen. Data was collected by interactive workshops and documentation. The participating organizations were two Swedish municipalities; Results: The municipalities have introduced a number of sustainability aspects into their organizational governance, especially in terms of society, human rights and the environment. A materiality analysis was conducted to determine the relevance and significance of sustainability aspects. The result shows that climate action, biodiversity and freshwater use are aspects that should be prioritized; Conclusion: The materiality analysis methodology chosen for prioritizing of sustainability aspects was useful and easy to work with. However, the sustainability aspect matrix and the risk assessment have to be updated regularly in order to form an effective base for the materiality analysis.
Introduction
Sustainable development is now a widely accepted concept for nations, organizations and individuals. Global sustainability goals include the elimination of poverty, health for all, social justice [1] and meeting the needs of society while living within the planet's ecological limits and without undermining the needs for future generations [2] . Planetary boundaries that must not be transgressed have been identified and quantified, where crossing certain biophysical thresholds could have disastrous consequences for humanity. The planetary boundaries could therefore help to prevent human activities causing unacceptable environmental change and define a safe operating space for humanity [3, 4] . This indicates that organizations should analyze their activities and relate them to global requirements, as exemplified by ideas presented in the Science Based Targets, which suggest Sustainability 2018, 10, 2741 2 of 26 how organizational goals can be linked to global goals for carbon reductions [5] . Generally, it could also be argued that organizations should relate their goals to external goals [6] .
In September 2015, 193 world leaders agreed to 17 global goals for sustainable development. If these goals are met it will mean an end to extreme poverty, inequality and climate change by 2030 [1] . Agenda 2030 is the framework and the overall strategy document that has been adopted for achieving the goals [7] . Although Agenda 2030 is for nations, it could also help organizations to identify the relevant sustainability aspects to work with.
In order to move from agreement to implementation and goal achievement there must be great attention on interlinkages and interdependencies among sustainable development goals across sectors, societal actors and countries [8] . In many countries, public organizations are important as role models and examples when introducing new priorities and focusing on the common good. They also play an important role in paving the way for the realization of global goal initiatives at a national level. According to Robecosam [9] , Sweden is at the forefront when it comes to sustainability and it is the Swedish Government's ambition that the country will take the lead in implementing Agenda 2030 and contribute to its global implementation. The Swedish action plan [10] states that municipalities, county councils and regions play key roles in the implementation of Agenda 2030, that the commitment to Agenda 2030 is wide and that there is every likelihood that Agenda 2030 will have a major impact at the local and regional level.
At an organizational level there are sustainability initiatives, guidelines and tools other than Agenda 2030 and planetary boundaries to consider when planning, working with and reporting on sustainable development. Different standards, such as the ISO 14000 family on environmental management, the ISO 26000 on social responsibility, the Global Reporting Initiative (GRI) standards and the OHSAS 18001 on occupational safety and health, provide further directives. By including a multiplicity of sustainability goals, the variety of sustainability initiatives, guidelines and tools also increases the complexity of managing sustainability in organizations. Although several of the initiatives appear to conform, it may still be a challenge for individual organizations, such as a municipality, to interpret and prioritize which goals to implement and take action on, especially when organizations often have to focus on the local stakeholders that they create value for [11] .
Although considerable progress has been made in recent years, little has been written about how organizations actually manage the challenge of interpreting and prioritizing sustainability goals [12] [13] [14] . There is a risk that achieving short term human development may undermine the capacity of the global life support system to support human well-being in the long term [15] . Furthermore, there is a risk that actors will "cherry-pick" goals perceived to be well aligned with their own current priorities and ignore goals that are perceived to be more difficult to address [8] . Some standards and frameworks advocate "materiality analyses" to determine the relevance and significance of different sustainability aspects to an organization and to its stakeholders. Thus, the central purpose of materiality analysis is to place sustainability aspects on a spectrum from less to more important [16] based on the importance of an aspect to stakeholders as well as the aspects influence on the organizational success.
Swedish municipalities state that the biggest challenge with sustainability is its comprehensiveness. It includes so many aspects and it is difficult to pick out the most important to form goals and activities. In addition, municipalities have a large number of stakeholders, all with different needs and expectations, to satisfy. This is something that the materiality analysis methodology takes into account. However, the usefulness of materiality analyses for prioritizing sustainability aspects has not been studied to any large extent.
Hence, the research in this paper is exploring the usefulness of materiality analysis for addressing the municipalities stated challenge through the following research questions: How do Swedish municipalities introduce sustainability into their operational governance and which sustainability aspects have been prioritized? Can previous research regarding materiality analysis facilitate the municipalities' prioritization of sustainability aspects? The paper is organized as follows: First, the theoretical framework is presented. The research methods are then described, together with a brief presentation of the case organizations. This is followed by the findings, where the participating organizations' sustainability practices and a framework for prioritizing and analyzing sustainability aspects are described. Finally, the conclusions are presented and discussed.
Materiality Analysis to Guide Sustainability
Although it is possible for nations to successfully interpret and implement the global goals, there are several challenges to doing this at an organizational level [17] . One major challenge is to identify "which" sustainability aspects to include in the communication in order to fulfil the information needs of stakeholders that can affect long-term business performance [18] . One way of addressing this has been for organizations worldwide to increasingly adopt sustainability reporting [19, 20] . A problem with the current frameworks for sustainability reporting is a lack of standardization, which makes it difficult to compare the reports of different organizations. One way of tackling this problem is to apply a so-called "materiality analysis" to determine the relevance and significance of an aspect to an organization and its stakeholders [21, 22] . In a materiality analysis, each aspect should be assessed in terms of "significance to stakeholders" and "significance to the organization" to determine materiality and priority. Organizations have used this materiality analysis approach as a legitimate tool to determine material aspects. However, the quality of the analysis seems to vary. One reason for this is that no consistent framework exists [23] .
Some studies have been identified in which different materiality analysis approaches are suggested. Hsu et al. [23] employed three FMEA indices: (i) occurrence (O), which can be determined from the percentage of concerned stakeholders, (ii) likelihood of being detected (D), which refers to the level of concern among stakeholders and (iii) severity (S), which can be quantified from the impact of issues on the strategic communication objective. An analytic network process was applied to determine the relative weights of the three indices. A risk priority number of materiality analysis was then calculated for each issue. Calabrese et al. [24] suggested a model for materiality analysis and stakeholder engagement based on the classification of customer feedback by comparing three aspects of CSR commitment (disclosed, perceived and expected). Even though the focus was on customers, the authors stated that the model could be applied to any stakeholder group. Another quantitative method was proposed by Calabrese et al. [25] called a "fuzzy analytic hierarchy process" method. This method addressed critical issues of subjectivity, completeness and resource limitations of SMEs. A materiality analysis by Font et al. [26] compared stakeholder concerns/demands with both the relevant literature and existing sustainability reports in order to determine the extent to which industry's definition of its social responsibility matched the expectations of its stakeholders.
The materiality analysis methodology is, as mentioned before, used today in both companies and other organizations. Since the participating organizations early in the project communicated the need to prioritize sustainability aspects and focus on those that are essential, we have chosen to explore if the methodology also can be used for public governance. In addition, municipalities have a large number of stakeholders, all with different needs and expectations, to satisfy. This is something that the materiality analysis methodology takes into account. This paper is primarily inspired by Whitehead's [16] prioritizing of sustainability aspects by using a materiality analysis to guide sustainability assessment and strategy. Whitehead [16] highlights different information sources that are useful for prioritizing aspects that take a diverse array of stakeholder perspectives into account. Five different stakeholder perspectives are represented in Whitehead's study: scientific, regulatory, consumer, societal and business/industry. A meta-analysis identifies sustainability aspects that relate to stakeholder perspectives and to information sources that are codified and ranked. The more often a particular sustainability aspect is found to be present in multiple sources of information, the more salient it is considered to be. Whitehead [16] also considers potential risk to be an important characteristic of sustainability aspect priority. Risk is understood as the potential The findings are then plotted on a two-axis chart to provide a picture of sustainability aspects priority. The aspects in the lower left-hand corner of the chart (see Figure 1 ) signify that they have relatively low saliency and low risk. Those in the upper left-hand corner represent aspects that have high saliency yet low risk. The lower right-hand corner of the chart contains aspects that have high risk but low saliency. Finally, in the upper right-hand corner are the aspects with higher levels of risk and saliency and consequently those that should be given priority. The final step in Whitehead's [16] methodology is to plot the sustainability aspects in order of priority (see Figure 2) . Progression is shown on the y-axis, while time is displayed on the y-axis. Thus, the plot shows a progression through increasingly lower priority aspects over time. Altogether, these two charts visualize the different aspects that an organization needs to consider and how these can be prioritized. Thereby, they can also be used as a check in strategic discussions within the organization on how to address global sustainability goals.
Developing a Sustainability Framework
An organization's ability to address and implement activities that contribute to a more sustainable development is influenced by a (see Section 3.2) and a number of sustainability initiatives guidelines and tools relevant for the participating organizations (see Section 3.3). In the last Section 3.4 the sustainability number of different frameworks. In this section, a sustainability framework called the sustainability aspect matrix is developed. It is based on a scientific framework (see Section 3.1), a global regulatory framework aspect matrix is developed.
The development is inspired by Whitehead [16] who highlights different information sources that are useful for prioritizing aspects that take a diverse array of stakeholder perspectives into account. Five different stakeholder perspectives are represented in Whitehead's study: scientific, regulatory, consumer, societal and business/industry. The sustainability framework developed in this paper is based on a scientific and a regulatory part and consists of contributions which may facilitate prioritization of sustainability aspects. The scientific framework is based on the planetary boundaries and a safe and just operating space for humanity since these contributions indicates the importance that organizations should analyze their activities and relate them to global requirements for a sustainable development. Scientific knowledge is important for understanding the consequences of an aspect, as well as informing policy formulation and societal perceptions [16] . The regulatory framework includes the UN's global goals, Agenda 2030 and the Swedish national environmental objectives. Regulation addresses sustainability issues that can have a direct impact on industries through added costs or restrictions [16] . The global goals and the Agenda 2030 are also important contributions that indicate the importance that organizations relate activities to global requirements for a sustainable development. Whitehead's [16] consumer, societal and business/industry perspectives are exchanged for other sustainability initiatives more relevant for public governance. A number of sustainability initiatives, guidelines and tools mentioned, referred to or highlighted by the participating organizations in their communication with stakeholders also form the basis for the development of the sustainability aspect matrix. The initiatives, guidelines and tools are addressed and therefore considered important to the participating organizations and should be complied in order to avoid greenwash. Hence, the sustainability framework will consist of sustainability aspects that are relevant from a global perspective for sustainable development but also sustainability aspects that should be relevant for the participating organizations. This matrix is developed for a Swedish perspective and applicable to Swedish municipalities. The matrix will be used to analyze the Swedish municipalities' sustainability practice and to prioritize sustainability aspects.
The described approach for the development of the sustainability framework can be used for other organizations, countries, businesses or industries and will generate a framework that is specific and relevant for the case chosen. However, then there may be other scientific and regulatory frameworks that are more relevant and other sustainability initiatives, guidelines and tools that are communicated and applicable.
Scientific Framework-A Safe and Just Operating Space for Humanity
Rockström et al. [3, 4] have identified and quantified planetary boundaries that define a safe operating space for humanity. In order to avoid disastrous consequences, these boundaries must not be transgressed. Four of the nine planetary boundaries-climate change, loss of biosphere integrity, land-system change, altered biogeochemical cycles (phosphorus and nitrogen)-have already been crossed as a result of human activity [27] . Two of these-Climate change and biosphere integrity are what the authors call "core boundaries". Significantly altering either of these would drive the Earth System into a new state. Transgressing a boundary increases the risk that human activities could inadvertently drive the Earth System into a much less hospitable state, thereby jeopardizing efforts to reduce poverty and leading to deterioration in human well-being in many parts of the world, including wealthy countries. Hence, even though staying within a safe operating space for all nine boundaries is important, reducing our negative impact on biodiversity, climate change, the nitrogen cycle and land-system change is both vital and urgent.
A common request since their publication has been to downscale the planetary boundaries to the levels of countries, organizations and individuals. This is necessary in order to identify activities at all these levels that contribute to and enable us to stay within the "safe operating space". In line with this, Nykvist et al. [17] have explored whether the planetary boundary framework could be downscaled to nationally relevant boundaries and whether indicators and data are available that allow comparisons of country performances. The study has a Swedish perspective and shows that the planetary boundaries can easily be linked to Sweden's national environmental objectives, which are further described in Section 3.2 Regulatory framework. Nykvist et al. [17] recommend that additional consumptive-based indicators, covering each of the planetary boundaries, can be used to complement the existing indicators to assess whether nations are meeting their generational goals.
Raworth [28, 29] claims that environmental sustainability alone, without any reflection on social outcomes, will not achieve sustainable development. Combining planetary and social boundaries creates a new perspective on sustainable development. Human rights advocates have long highlighted the imperative of ensuring every person's claim to life's essentials, while ecological economists have emphasized the need to situate the global economy within environmental limits. The framework, called the doughnut, presented by Raworth [28, 29] , brings the two together and creates a space that is bounded by both human rights and environmental sustainability, while at the same time acknowledging that there are many complex and dynamic interactions across and between the multiple boundaries.
The doughnut combines two concentric radar charts to depict a social and an ecological boundary that together encompass human well-being. The inner boundary is a social foundation, below which lie shortfalls in well-being, such as hunger, ill health, illiteracy and energy poverty. Its twelve dimensions are derived from internationally agreed minimum standards for human well-being [30] . The outer boundary is an ecological ceiling, based on the nine earth system processes within the planetary boundaries framework [27] . Between these two sets of boundaries lies an ecologically safe and socially just space in which the whole of humanity has a chance to thrive [30] .
Dearing et al. [31] show that the doughnut is applicable on a regional scale. The authors argue that such a framework can: (1) increase the policy impact of the boundaries concept, since most governance takes place on the regional rather than the planetary scale; (2) contribute to the understanding and dissemination of complexity thinking throughout governance and policymaking and (3) act as a powerful metaphor and communication tool for regional equity and sustainability. The authors demonstrate that the framework helps to raise the standards of social conditions while reducing the risk of moving into dangerous operating spaces with respect to ecological boundaries. The framework Dearing et al. [31] show that the doughnut framework which includes both planetary and social boundaries is applicable on a regional scale. Even though a Swedish municipality operate on a local scale it often covers large land areas which includes both rural and urban areas. Therefore, the result presented by Dearing et al. [31] is applicable in a Swedish municipality context.
A Global Regulatory Framework
In September 2015, 193 world leaders agreed to 17 global goals for sustainable development. If these goals are achieved, it will mean an end to extreme poverty, inequality and climate change by 2030 [1] . The goals include all dimensions of the triple bottom line and are presented and briefly described in Table 1 . Each goal has a number of targets. Even if the goals mostly target the developing world, universal targets can be found within all the goals and should also therefore be of great importance and applicable in the developed world. Agenda 2030 is a plan of action for achieving the global goals. All countries and all stakeholders, acting in collaborative partnership, are expected to implement this plan [7] .
The Swedish Government has appointed a Swedish delegation to promote, facilitate and stimulate the implementation of Agenda 2030. In its official report, towards a sustainable welfare, it claims Sustainability 2018, 10, 2741 7 of 26 that the implementation requires a committed leadership that is long-term and cross-sectorial [32] . The ambitions, values and actions are crucial in order to clarify how priorities are to be set and how operations are to be managed. Another important prerequisite for implementing the Agenda and achieving the global goals is a strong partnership between different actors in society. Additionally, the Swedish Government has developed 16 national environmental objectives that describe the quality of the environment that Sweden wishes to achieve by 2020. The objectives cover different areas, from unpolluted air and lakes free from eutrophication and acidification, to functioning forest and farmland ecosystems. For each objective, there are a number of "specifications", each of which clarify the state of the environment to be attained [33].
Sustainability Initiatives, Guidelines and Tools
Besides the global goals, the Agenda and the national environmental objectives there are a multitude of global sustainability initiatives, guidelines and tools available. Some are more general and aimed at many different types of companies and organizations. Others have a clearer focus on a particular operation or type of industry. In Table 2 , the initiatives, guidelines and tools relevant for the participating organizations are presented. The relevance has been assessed based on the fact that the participating organizations communicate compliance with these various initiatives, for example via websites and documentation (see data collection, 4. Methodology). Table 2 . Important sustainability initiatives for the participating organizations.
Sustainability Initiatives, Guidelines and Tools Description
The ILO declaration on fundamental principles and rights at work
The declaration contains four principles: the freedom of association and the right to collective bargaining, the abolition of all forms of forced or compulsory labor, the abolition of child labor and the elimination of discrimination in respect of employment and occupation.
UN Universal Declaration of Human Rights
The Declaration presents fundamental human rights to be universally protected.
The Children's Rights and Business Principles
This document provides examples of how companies can put each of the Children's Principles into practice.
The UN's Convention against Corruption
The Convention is a legally binding universal anti-corruption instrument.
OECD Green Growth Measurement Framework
The framework organizes indicators along environmental and resource productivity, economic and environmental assets, environmental quality of life and economic opportunities and policy responses.
Global Reporting Initiative (GRI) framework GRI is an organization that helps businesses, governments and other organizations to understand and communicate the impact of business on critical sustainability issues.
SS 854000:2014 Management system for sustainability in communities-Guideline
The standard provides guidance on how organizations can operate in a socially responsible way. This means acting in an ethical and transparent way that contributes to the health and welfare of society.
ISO 14001:2015 Environmental management systems
The standard provides a framework for protecting the environment and responding to changing environmental conditions in balance with socio-economic needs. It specifies requirements in order to achieve the intended outcomes it sets for its EMS.
OHSAS 18001:2007 Occupational health and safety management systems
The standard specifies requirements for an occupational health and safety management system, to enable an organization to control its OHS risks and improve its OHS performance.
ISO 9001:2015 Quality management systems
The adoption of a quality management system is a strategic decision for an organization that can help to improve its overall performance and provide a sound basis for sustainable development initiatives.
The initiatives have different approaches and include different sustainability criteria. Some focus on one single subject, for example the UN's Universal Declaration of Human Rights and the UN's Convention against Corruption, while others embrace several subjects, such as the SS 854000:2014 and the GRI framework. The scientific and regulatory framework along with the sustainability initiatives, guidelines and tools presented here enable us to generate a list of sustainability aspects which are relevant for the specific organizations participating in this study. The sustainability aspects are then structured into core subjects and compiled into a sustainability aspect matrix.
The Sustainability Aspect Matrix
The sustainability framework which consist of the scientific and regulatory framework along with the sustainability initiatives, guidelines and tools relevant for the participating organizations enable us to generate a list of sustainability aspects. This was done by reading, analyzing and raising all sustainability aspects found in the sustainability framework. In some cases, the aspects coincided, that is to say, the same aspects were found in a number of documents. In other cases, new aspects were found and added to the list. As mentioned before, some of the documents focus on one single subject while others embrace several subjects. For example, the standard SS 854000:2014 added a large number of sustainability aspects whereas the UN's Convention against Corruption only generated one. The sustainability aspects identified are then structured into core subjects and compiled into a sustainability aspect matrix, see Table 3 . In the left-hand column, the core objects-The environment, human rights, labor practices, fair operating practices, society, economic aspects, customer responsibility and global challenges-are listed. Several sustainability aspects are presented under each core subject. In the columns that follow, sustainability initiatives from the UN global goals and the Agenda 2030 to ISO 9001:2015 are presented. An "X" marks whether or not the sustainability aspect is addressed. For example, Agenda 2030 addresses all the sustainability aspects in the core subject of the environment, except recycling and radiation. In the far left-hand column, "summary", the "X" is summarized in terms of how many of the sustainability initiatives the sustainability aspect addresses. Climate action is, for example, addressed in 6 of the 14 sustainability initiatives. Since the sustainability matrix consisted of a large number of sustainability aspects a decision was made to simplify the materiality analysis. The sustainability aspects that generated a higher score (n > 3) in the matrix are regarded as more important. The sustainability aspects that generated a lower score (n ≤ 3) in the matrix are regarded as less important. Thus, it is the sustainability aspects with a higher score that is used for the materiality analysis further described in Section 5.2.
The most discussed aspects in the scientific and regulatory framework along with the sustainability initiatives, guidelines and tools are those within the core subjects-labor practices, human rights, the environment and society. For labor practices, the aspects are full and secure employment and decent working conditions and human development and training in the workplace. For human rights an important aspect is food, which includes ending hunger, achieving food security and improving nutrition and so forth. Good health and well-being, good education and affordable and clean energy for all are also important aspects. Gender equality, non-discrimination, reduced inequalities among people and children's rights are often mentioned, as is the abolition of forced and compulsory labor. The core subject environment generated the largest variety of important sustainability aspects. The sustainable use of material, energy and water is important, as is the prevention of pollution by reducing emissions to air, discharges to water, the use and disposal of toxic and hazardous chemicals and waste management. Other aspects are climate action, biodiversity and the use of land and fresh water. Some initiatives are more specific and list the problems associated with the different forms of pollution, such as ocean acidification, chemical pollution, atmospheric aerosol pollution and stratospheric ozone depletion. For society, the initiatives most emphasized in the sphere around municipalities focus on industry, innovation and infrastructure, which is also one of the global goals for sustainable development. Climate Human rights X X X X X X X X X 9
No poverty x x 2
Food security x x x x 4
Good health and well-being
Good education for all x x x x x 5
Gender equality x x x x x 5
Water and sanitation x x 2 
Indigenous rights x x 2
Human rights grievance mechanisms Respect for property rights x 1 The approach presented here generates a matrix that consists of sustainability aspects relevant for the specific participating organizations studied in this paper. The matrix will later on be used to analyze the Swedish municipalities' sustainability practice and to identify the prioritized sustainability aspects. This is further described in Section 4. Methodology.
Methodology
The research presented in this article used a case study approach, because an important aim of the research was to investigate social phenomena in real-life contexts (see also [34, 35] ). A case study was designed and participating organizations were selected based on a high sustainability profile, for example by being highly placed in the Swedish ranking of municipal sustainability work, where criteria such as the implementation of Agenda 2030, established climate objectives, environmental management system certifications, responsible supply chain management, energy efficiency management and so forth, are evaluated. The participating organizations were the two Swedish municipalities.
Data was collected through interactive workshops and from documentation. Interactive research is based on the joint learning of the participants and researcher throughout the entire process [36] , to which researchers can contribute in multiple ways [37] . Three interactive workshops were conducted during one-day visits and were held at the premises of the collaborating organizations (see Table 4 ).
The project was initiated at an interactive workshop (WS1) in which the scope and the boundaries for the project were discussed. The organizations also presented their challenges and priorities with organizational governance for a sustainable development. The following step was to collect data on the participating organizations' sustainability efforts. Initially, a study of the organizations' communications was carried out based on the information and documentation published on their websites. Documents play an explicit role in case study data collection and systematic searches for relevant documents are important [35] . In this case study, the documentation comes from the participating organizations' websites or is provided by the participants from the respective organizations. The studied documents consist of documented information such as policies and activating documentation such as programs and action plans. The documentation studied for the participating organizations is presented in Table 5 .
During the documentation study and the workshops, a variety of sustainability initiatives important for sustainability governance were identified. These are presented in Section 4 and Table 4 .
The next step was to develop a sustainability aspect matrix based on the theoretical framework and a review of the sustainability initiatives, guidelines and tools presented in Section 2 and Table 3 . The purpose here was to identify sustainability aspects regarded in the initiatives as symbolizing the stakeholder interests inspired by the methodology described by Whitehead [16] . The content was coded into aspects and the aspects were organized into core subjects. Preliminary results were presented at the second workshop (WS2). The participating organizations were invited to comment on the result and to complement with more sustainability initiatives and internal documentation. This resulted in both the matrix and the analysis being updated. The aspects in the different initiatives are summarized in the final column in the matrix. The aspects with the highest scores (n > 3) are consequently the most salient. The final result is presented in Table 6 in Section 4.
The final step is based on the methodology presented by Whitehead [16] . Here, the participating organizations performed a risk assessment during the third workshop (WS3), where the risk was understood as the potential severity of consequences an aspect could have for the organization and the likelihood of harm. The saliency from the first step was then plotted against the risk assessment. The result is presented in Section 4 and Figure 1 . In the final step, the sustainability aspects for the participating organizations were plotted (see Section 4 and Figure 2 ). Table 6 . The analysis of how well the sustainability practice corresponds with the sustainability matrix. 
Global challenges 5
Peace, justice and strong institutions 4 -
Findings
The result from the case study is presented in this section. The participating organizations and their sustainability efforts are outlined in Section 5.1. In Section 5.2 the analysis of how well the organizations' sustainability practice corresponds with the sustainability aspect matrix is presented and the methodology presented by Whitehead [16] is tested.
The Participating Organizations
The participating organizations are the two Swedish municipalities X and Y, here presented from a sustainability perspective. The presentation is based on reviews of their websites and annual reports, complemented with data/information from internal documentation and interactive workshops.
Municipality X
Municipality X is Sweden's fourth most populated municipality with approximately 216,000 inhabitants. It is located in central Sweden and has a land area of 2234 km 2 . The concepts "sustainable development" and "sustainability" are not prioritized on the first page of the municipality's website. However, when using the search function, the concepts generate a number of hits.
The municipal executive board produces an annual report in which the progress of sustainable development is discussed. In the 2016 version, Agenda 2030 and the global development goals form a central part. The sustainability efforts in the report are summarized under the three headings of economic, social and environmental sustainability. Economic sustainability includes community growth, more companies, business growth and cooperation both within the region and internationally. Social sustainability embraces the respect for human rights, democracy through participation and social investments. Environmental sustainability includes climate change and renewable energy, non-toxic environment, safe water management and sustainable exploitation, biodiversity and ecosystem services. The policy for sustainable development includes the subjects of democracy and equality, economy, public health and environment and climate.
The established objectives and budget for the period 2017-2019 are based on nine main targets: an equal and sustainable economy, the community should be attractive to live, work and stay in, sustainable growth in both city and countryside, equal, with good living conditions, residence and work, children and students should complete their education and be challenged in their learning, residents shall live independent lives and receive support based on their needs, residents and organisations should be involved in the development of society and Municipality X's employees should have good working conditions and great competence. Activities are identified for each target and indicators are developed and ranked.
The control documentation that supports the established objectives and budget is structured into programs, policies, action plans and guidelines. An important example of a program is the environment and climate program, where one of the long-term goals is that X should be a fossil fuel-free welfare municipality that provides solutions to global ecological recovery and welfare. The community should be fossil-free in 2030 and climate-positive in 2050. The other long-term goal is a non-toxic environment, where the presence of substances in the indoor and outdoor environment, created or extracted by society, should not threaten human health or biodiversity. In order to reach the long-term goals, eight targets are presented:
1.
Renewable and climate-neutral heating by 2020 2.
Solar energy-30 MW solar energy by 2020 3.
Fossil fuel-free municipal vehicle park by 2020, as well as fossil fuel-free machinery and climate-neutral transports by 2023 4. 25% more energy-efficient by 2020 5.
Sustainable procurement for a non-toxic environment by 2020 6.
100% organic food by 2023 7.
Increase sustainable construction and management 8.
Sustainable business, operations and green jobs
Two examples of policies included in this study are the policy for sustainable development and the procurement policy. The policy for sustainable development includes the subjects of democracy and equality, economy, public health and environment and climate. In the procurement policy, the concept "sustainable procurement" is proclaimed in order to "contribute to social development, environmental and climate-driven business development and ethically sustainable production of goods and services". More specifically, it is about contributing to the municipality's environmental and climate goals, promoting good working conditions and gender equality in working life, following labor market conditions and collective agreements and counteracting discrimination and corruption.
Municipality X also have a great amount of action plans and guidelines supporting programs and policies that are not included in this study since their degree of detail is not necessary for this study. The control documents included in this study is presented in Table 5 .
Municipality Y
Municipality Y is Sweden's sixth most populated municipality with approximately 150,000 inhabitants. Municipality Y is the main town in the county and is located in central Sweden with an area of 1380 km 2 (land area). In the municipality there are residents from around 165 different countries. The city itself is more than 700 years old.
The concepts "sustainable development" and "sustainability" are not prioritized on the first page of the municipality's website. However, when using the search function, the concepts generate a large number of hits. The municipal executive board and committees produce an annual report and, in the 2016 version, sustainable growth, people's empowerment, children and young people's needs and welfare securement are in focus. Sustainable growth means companies establishing, growing and developing in the municipality, good communications for citizens and a reduced climate impact. People's empowerment means that citizens can contribute to the development of the municipality but also includes coordination for a well-functioning refugee reception and service equality. Children and young people's needs include social investments, working according to the action plan against child poverty, the implementation of the UN Convention on the Rights of the Child and so forth. A safe welfare is also highlighted in order to increase the perceived safety of people and here crime prevention is mentioned. Self-assessment has been conducted in relation to the municipal executive board's contribution to development in these four strategic areas, where the rating is green for them all, thus indicating that the goals will be reached. Municipality Y's control documentation is structured into programs, policies, strategies, action plans and guidelines. A program expresses the value base and desirable development in the municipality. The policy states a value-based approach and principles for guidance. A strategy confirms a program or policy and provides a basis for priority. An action plan describes objectives and actions and the guidelines ensure proper action and good quality when activities are handled and performed.
One important program included in this study is the environmental program that describes the municipality's environmental work. The program is divided into five focus areas; climate, biodiversity, water, non-toxic environment and a good built environment. For each focus area overall and detailed environmental objectives, implementation activities and references to underlying documentation are presented.
An example of a policy is the procurement policy with a value-based approach. This means that sustainable procurement requires a holistic view, where the municipality should ensure that purchases are made in economically, socially and ecologically sustainable ways that comply with agreements, laws and regulations. The citizens should feel confident that the municipality chooses goods, services and contracts that provide good cost-effectiveness with low environmental impact. The procurement should contribute to the innovation of new environmental technologies, as well as ensure good environmental and health, economic and social welfare and justice for present and future generations. The life cycle perspective is fundamental in calculating cost-effectiveness.
One important example of a strategy is the climate strategy that was adopted in June 2016. The climate strategy includes the long-term goal that the climate load per person in Municipality Y which, if applied globally, should be at a level that does not endanger the Earth's climate. The strategy is developed in stages, where the municipality as a geographical area should reduce climate load by 100% in 2045 by using climate policy instruments, renewable electricity generation, energy efficiency measures, district heating, biogas and so forth. The objective for the municipality as an organization is to be climate neutral by 2030 by means of energy efficiency measures, the municipality's fleet becoming more climate-friendly, an increase in the use of renewable fuels, a reduction in food waste within the municipality's organization, an increase in the purchase of organic and near-produced food and so on. The climate strategy is ambitious, as can be seen by the goals/sub-goals and indicators that have been developed and presented. Municipality Y also have a great amount of action plans and guidelines supporting programs, policies and strategies that are not included in this study since their degree of detail is not necessary for this study. The control documents included in this study is presented in Table 5 .
A new position as sustainability manager was established in 2017 in order to support ecological, social and economic sustainability and achieve the Agenda 2030 goals. The sustainability manager's overall task is to ensure that sustainability work permeates all the municipality's activities.
Sustainability Performance of Two Swedish Municipalities
The sustainability practices of the municipalities are correlated to the sustainability aspect matrix as shown in Table 6 . The core objects from Table 3 are listed in the left-hand column: environment, human rights, labor practices, fair operating practices, society, economic aspects, customer responsibility and global challenges. Several sustainability aspects are presented under each core object. The column "summary" corresponds to how the sustainability aspects are addressed by the scientific and regulatory framework along with the sustainability initiatives, guidelines and tools (see Table 3 , Section 3). The "X" in the columns for Municipality X and Y marks which sustainability aspects are addressed by the municipalities. Municipality X has focused its environmental efforts on climate action, biodiversity, land use, freshwater use, chemical pollution and the sustainable use of energy and water, which correspond well with the result in the matrix. However, it has not prioritized the prevention of pollution by reducing emissions to air, discharges to water and waste management, which also generated a high score in the matrix. Instead, Municipality X has prioritized ecosystem services, which generated a lower score (n ≤ 3) in the matrix. Municipality Y has also targeted climate action, biodiversity, freshwater use, chemical pollution, waste, recycling and the sustainable use of energy and water. Y has chosen not to focus on other important aspects in the matrix, such as land use and the reduction or elimination of pollution through emissions and effluents.
Regarding the core subject human rights, the matrix complies well with the municipalities' prioritized aspects. The only difference is that X has preferred the aspect indigenous rights/national minorities, which is not highlighted in the matrix. On the subject of labor practices, the matrix complies well with Municipality X. Municipality Y has also prioritized employment and decent working conditions but has chosen the aspect occupational health and safety before training and education in the work place. In terms of fair operating practices, the municipalities have prioritized anti-corruption and responsible supply chain management, both of which are in line with the matrix.
Also apparent from the matrix is that the core subject society generated many aspects but none that were considered overly important. However, society is a very important area for both municipalities. Aspects such as sustainable communities, reduced inequalities, industry, innovation and industry, enterprising and entrepreneurship, culture and art, sustainable transports, employment creation and skills development, safety and security in society and social investments are all regarded as important. Municipality X also highlights sustainable industry and forestry.
Economic aspects and customer responsibility are of less importance in the initiatives summarized in the matrix. However, both municipalities highlight sustainable economic growth. Additionally, X has chosen to prioritize the aspect products and services. The matrix identified peace, justice and strong institutions, whereas the municipalities instead preferred to work with partnership, both locally and internationally.
In the last workshop, municipality X, conducted a risk assessment, where the risk was understood as the potential severity of consequences an aspect could have for the organization and the likelihood of harm. The risk assessment was initiated in a discussion about how to tackle the task. The issue was to determine whether it should look at the numerous sustainability aspects from a general perspective or from a municipality perspective and take previous work into account. It decided on the latter. In the column "estimation of risk" in Table 6 , the municipality's estimation of "potential severity of consequences an aspect could have for the organization" is presented, where 1 is the lowest risk and 5 the highest. The saliency from the first step was then plotted against the risk assessment. The result is presented in Figure 1 . Note that on several occasions a dot represents several sustainability aspects. Figure 1 shows the result of combining the overall saliency and risk scores across the sustainability aspects. The sustainable use of water and material is located in the lower left-hand corner, signifying that these aspects have relatively low saliency and low risk for Municipality X. Aspects with high saliency yet low risk are represented in the upper left-hand corner of Figure 1 . These aspects are the use of water and energy, effluents and waste, good education for all, food security, sustainable supply chain management, sustainable forestry and land use and providing for affordable and clean energy. The lower right-hand corner of Figure 1 contains aspects with high risk but low saliency. These aspects are highly specific to the municipality. Here we find no poverty, responsible political involvement, to feel safe and secure in society, sustainable economic growth, enterprising and entrepreneurship and social investment. A large number of aspects are located in the upper right-hand corner of Figure 1 , signifying that these issues have higher levels of risk and saliency. Environmental aspects are climate action, biodiversity, freshwater use, emissions and chemical pollution. The human rights aspects are good health and well-being, children's rights, gender equality, reduced inequalities, non-discrimination and voice. The labor practice aspect of training and education in the workplace is also located here.
The sustainability aspects for the municipality X are plotted in order of priority in Figure 2 . The priority is calculated by adding the terms from saliency and risk. The sustainability aspects are plotted as a descending scale, where the highest sum becomes number one in priority, the second highest sum becomes number two in priority and so on. Thus, the order of priority should be read from the left to the right in the table. However, some aspects generate the same sum and are consequently plotted in the same position. Figure 2 presents the most prioritized aspects in order of priority. The progression is shown on the y-axis, while time is displayed on the x-axis. The highest priority aspects are expected to be addressed first. Figure 2 thus demonstrates a progression through increasingly lower priority aspects over time. The figure shows that the aspects climate action and biodiversity are the most urgent to address. Figure 2 . Sustainability aspects in order of priority for municipality X.
Discussion and Conclusions
The research presented in this paper addresses the following questions: How do Swedish municipalities introduce sustainability into their operational governance and which sustainability aspects have been prioritized? Can previous research regarding materiality analysis facilitate the municipalities' prioritization of sustainability aspects?
A case study approach was chosen and data was collected in three interactive workshops and by means of documentation such as policies, strategies, objectives, annual reports, programs and guidelines. A sustainability aspect matrix was developed, based on a scientific and regulatory framework along with the sustainability initiatives, guidelines and tools relevant for the participating organizations. These fourteen sources (see Table 3 ) are considered to reflect the needs and expectations of a range of stakeholder groups important for the participating organizations since the influence of different stakeholder groups has been recognized as a key factor in sustainability initiatives [38] . The matrix consists of a large number of sustainability aspects organized into the core subjects of environment, human rights, labor practices, fair operating practices, society, economic aspects, customer responsibility and global challenges. The most salient sustainability aspects corresponded well with the global sustainability goals and the nine planetary boundaries [3, 4] and especially well with the "core boundaries" of climate change and biodiversity [27] . Hence, the sustainability aspect matrix was, as mentioned before, considered to reflect the needs and expectations of a range of stakeholder groups and underlies the analysis of the municipalities' sustainability efforts. When comparing the resulting sustainability framework in Whitehead's [16] study with the framework (the sustainability aspect matrix) featured in this paper, there are some differences. This is due to the fact that the context in Whitehead's [16] study is the New Zealand wine industry and the focus in this study is the Swedish municipalities. The strength of Whitehead's [16] methodology is that it develops a sustainability framework that is applicable in the specific context that you choose to study. This indicates that the methodology is applicable and useful for different contexts such as other countries, businesses or industries. However, then there may be other scientific and regulatory frameworks that are relevant and other sustainability initiatives, guidelines and tools that are applicable.
The analysis of the municipalities' sustainability efforts shows that they have introduced a large number of sustainability aspects into their organizational governance. Similarities between the matrix and both municipalities are especially found in the core subjects of the environment and human rights. For the environment, the aspects are climate action, biodiversity, freshwater use, chemical pollution and a sustainable use of energy and water. For human rights, the aspects are food security, good health and well-being, good education, equality, voice, children's rights and non-discrimination. However, there are also aspects especially within the core subject of the environment that the municipalities have not prioritized for example the nitrogen and phosphorus cycles, ocean acidification, atmospheric aerosol pollution and stratospheric ozone depletion. These foremost come from the global initiatives, that is, the global goals and the Agenda 2030, the planetary boundaries and the doughnut for the Anthropocene. This indicates that the municipalities' sustainability governance is not related to global and external goals which are a prerequisite for achieving sustainable development. By using the methodology tested in this paper organizations will develop a sustainability framework that has included this global dimension.
The matrix has some limitations. It cannot be directly applied to another type of operation, business or industry but must be adapted to the specific context. For example, the Agenda 2030 and the standard SS 854000:2014 Management system for sustainability in communities are highly relevant for the public sector. When a similar matrix was developed in the Nordic mining industry it looked quite different where other initiatives, for example the UN Global compact and the towards sustainable mining guiding principles were more relevant [39] . The fact that the matrix is considered to reflect the needs and expectations of a range of stakeholder groups can be discussed. This approach has been tested before and considered useful for the prioritization of sustainability aspects [16] . However, the order of priority would perhaps look different if the prioritization of sustainability aspects would have been done by the municipalities' stakeholder groups. This could be an interesting area for future research.
Early on in the project, the respondents indicated that the biggest challenge with sustainability was its comprehensiveness. It included so many aspects and that it was difficult to pick out the most relevant. In order to determine the relevance and significance of the sustainability aspects, we decided to test the usefulness of the materiality analysis methodology for the prioritizing of sustainability aspects. The materiality analysis methodology is, as mentioned before, a management tool often used in both companies and other organizations. However, it is common that such tools are useful and implemented within public governance. One example is the international standard ISO 14001 for environmental management which at first became widely used in industry but then spread to smaller companies, other organizations and public sectors. In addition, municipalities have a large number of stakeholders, all with different needs and expectations, to satisfy. This is something that the materiality analysis methodology takes into account. The methodology presented by Whitehead [16] was selected and the sustainability aspect matrix was used for the stakeholder perspective. Since the sustainability matrix consisted of a large number of sustainability aspects a decision was made to simplify the materiality analysis. The sustainability aspects that generated a higher score (n > 3) in the matrix are regarded as more important and were included. However, all aspects could have been included in the material analysis, which had then become more comprehensive and detailed. The risk understood as the potential severity of consequences that an aspect may have for the municipality was estimated by municipality X's respondents. The result is presented in Table 6 . The respondents found the methodology useful and easy to work with. However, the sustainability aspect matrix and the risk assessment have to be regularly updated in order to be an effective base for the materiality analysis. Continuing exploring the usefulness of materiality analysis within other organizations, countries, businesses or industries would be an interesting and important area for future research.
A particular challenge in the work to realize the 17 global goals is to find ways for organizations to identify, interpret and prioritize organizational activities that address these goals. The research presented here illustrates a framework that provides businesses with a practical strategic planning tool for isolating and addressing key issues [16] . The global goals and Agenda 2030 were important contributions which insure that organizations relate activities to global requirements for a sustainable development. In this way, it enables organizations to rise to and manage this global challenge and contribute to a more sustainable development.
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